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(54) THICKNESS DETECTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To execute detection of medium thickness which is 
always correct under any conditions. 

SOLUTION: In a thickness detecting device, which includes a reference roller 2, a 
thickness detecting roller 1 provided in such a way as to be capable of being rotated 
and displaced while facing the reference roller 2, and displacement measuring means 
4a, 4b (4) for measuring displacement of the thickness detecting roller 1 when a 
medium is made to travel in the gap between the reference roller 2 and the thickness 
detecting roller 1, and which detects the thickness of the medium from output values 
obtained by conversion of information from the displacement measuring means 4, a 
control part 15 which performs thickness detection on the basis of the difference 
between the output value when the medium passes and the output value when no 
medium exists is provided. Also, a control part 15 is provided which, if a value greater 
than a series of predetermined reference values by a predetermined amount or more is 
taken as the output values for a predetermined number of times or more in succession, 
determines that double feed is detected or that a tape is detected according to a 
predetermined corresponding amount. Further, a control part 1 5 is provided which, if 
the output value when no medium exists exceeds a predetermined value, executes 
error processing while issuing an alarm. 
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[0 0 34] #C(C. SVWttAtKQHil/TMBatttt 
tfB^HBSGCCifAL,, COi*©AD3>A-^9 
a. 9b©UJ#ffl^6*^*«; 1 lfcEt^T*$<. * 
It, H*^i*©AD3>A-$9a, 9b©W 
^{BvOi, PS6©ffl*ffivl. v6^ffl^t, TIB© 

aKK^i»T«iw»Asnrc>ttc*»*©iHBtGo« 

[0035] g= (vO-D)/Cl 

(fib, Cl= (v6- v 1 ) / (Bsr-Agr) 

D=v6-ClxBgr S/ctt D= v 1 -C 1 xa 

sr) 

;»c % SttftK(*B£K9HiU H*0ftl^-#»©» 
J: 0 JW*«Mffl o - 5 l fc J: D^Sign - 5 «SB L 
Lft&h?* bJ>*yy'Z 1 2rH^P-7 1 © 
l@IEfi#*ttfflL/cffi{BHOtC*jtf SAD3>yS-^r 
9©tH*fflvO^*yi IKfBtTr*, 
[003 6] XK<»MtE«0»IH«:oi»rBW!r*. 
»»(*A«:IBIBGCC»AU H*Lttl»*-*»©» 
aBRCCtO. *©»»«»A«:«*4ft»ICi-^l 4*!|l 

o-72©B*3eaaBais*s. cot*, cpuis 

tt, 7* h-f>£^:/*l 2TJS*&»n-'5 1 <D1 @ 



(6) 
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1 BtE£4&MN b fc Z A $ > 1 - T n *c*rt* *{4^ 
H l-HnT^ADnV^-^CD&^ffi^^U 1 1 

TnCCfo#5ffiHH 1 -Hnt(DAD3>A'-^9a, 
9 b(Dta^<B<i:ADn>^-^9 a. 9 b <Dlu IE Utfjfil 
vli*it«U ^(DUHDl-HDn^ 2*gjSf*A 

<bL/T^^y i iccEttur*j<. 
[0037] ^cc»*«tt*j*«:oc»-c«i8r 4. MM* 
&IMtGfic*tAU 1 <tSign-^2£ 10 

tUWcKttU ^f» 3 ^^4a, 4b«*(D^{t 
*«JWB#K:Sa(kL/r»10T>^5 a. 5bfc:A27T 
£. mi<DT>75 a. 5b»C©»/|^«a«ft* 
iLt^20)7>7 , 7a, 7bKA^T£. £tc. CP 
Ul 5tt, 1 1 *fe? hMiEcD/c#>(Dii?rlB 

HiE«B*ffiOtHU, *l©DA3>^-dr6 a. 6 b 
■b^htS. »10DA3>/<-5r6a, 6 bCDtttfrtt 
S2OT>^7^?n^ Ctt^icS, Jjt2CDT> 

[0 03 8 ] C©*7-fe^ h»iE3tifcffl^ttM2©D 
A3>'-^8a, 8bK:A^^ta5o CPU1 

iEffiGX*l**)WU S2©DA3>^^8a. 8b 
{C-fe-yhT*. *2©DA3>^-*8a, 8bOfflA 
»AD3>;<-^9a, 9 b &CA;ft£ *T,£o CtltCj: 
9, AD3>;^9a, 9 7 «fe ? hfiJEfcJ: 

a f y^>MiE^n/cf : ^^;u7 :r -^^^ti-s 0 cpu 

Ophlt C<D*7-bv hliiEteJ:Cf^>ftiE3ftfc 30 

[0039] a^8#tc, «M**j»Asti*«rtc. cpu 

7*>f>£^:/£ 1 2-Cf^a-7 
if l/cffiBH 0 1© A D 3 $ 9 a , 9 b 

©ffi»ttuO*R*ffior^*y i i tcEttSti-Or** 

Htfjfilv 0 i©SOF FC^Oflk^MiEflKiaiff'r 
£. cftKJ;9> seccfRSar^^-fe^ h«iE«fT9c 
<fc*s-C*5. CPUlSIt 7^hY>^ 7 ^12t 
W*«»nn— * 1 cd i HGAf ^HiU -^©Sifti^ 40 

[0040] ttKtoLx*&wm»m 
y bffiiEmamoF f t>mx.z>c£tc£*)mi7'rz>. r 



WfH^ 1 0-3 1 0 28 6 
10 

[ 0 0 4 1 ] E9 2 ttff 1 ©satcwEB*mr bmbh 
( 1 > "C* 0 . 0 3 ttlfJ 1 ©HJ6<WBffi*^-rtt9IH 
(2)-C*4 0 Cti60H«:#JHUr4^lft(DJI5S8(D» 

accot^-cBier*. a dak*, nximrsfioj:?^. 

7* M>*^:/* l 2rw*tft*DP-^ lOlHIEm 
#*ftfflit*^o i @«fi#**ffi-ra*"C(D i 0 

&tc. «f*CC«AD«*Kor*4. 
[0042] J8tt#**KlfflT b CDA DfflA D b 
SO^KHTgOADfi Ffii&GCDilif? iH 

»Dffl*STEIB) ADgCM«*«ADgM«|» % * 
H3Cc5KT*l»WK:»S*|ftmr*fc«>©AD 
ffliLtOADdit^o SWBO<fc5«:**6n/cAD 
fitr^>4ADd€r, ^tofSnStiX^&mtOBSf*- 
*ADr e f £it©U ^CDfifJ:0, »f3Effl (Al. A 
2, •••> Mtflcfc^-^WHrWStiTC* 

[0043] iteo/cax^aftows^-^AD 

EtB0Tte<. */c. BffSi(Al, A2, •••) tt. S 

30 ( a ) a^Ew*. ( b ) . ( c > 

[0 044] ST. 03© (a) Ttt. ADd^ADr 
e f tmm<Dt£&7jkLX\,*2><DX* 1 tfc<DIE»tciIt*# 

iE««:iiiau/ci«s$n^> 0 m3co (b) ad 

dW, AD r e f Cc 2 tJdS 0 *5^r«A 1 £1m*.tc 

t><otmmictf:^xi,>z>(Dx> zttMvx&ztmmz 
n^ 0 m 3 © ( c ) r tt % a d d <om&* A D r e f tc 

[0 045] »R«3«fT 5 i . i^Bf^ffii^^^a^ 
rfe. *«HlW^Er©IBI»G<D«g«:»l£r4«ADff 

i&*nrt4*fc». -t(Dg^6©9Etlfc*tfSrsADffl 
-c**ADd«:*^rflS*ff ^ciccio. a^^L 

[0 046] CS2<DH*S<3DJBSSJ ^USSCDJBJBtt, Iff 
-^ADrefiJ, WMBRGOegC^SSIl^cffli 



(7) 

H 

[0 047] H4tt»2(DSa6©JB»«:*-rttKHr* 
^4 <D (a) ttltSt©iE*«c«**sjE*K:!BaiSti 

yt»^oAD«*5%r^7r*o. (b) 2 

M^otl^^n/ci^^Ln^. ADd^AD 

ADd#AD r e f cfcD *>W3E»6nfc^f5Effl 10 

§tt*c <t&< . ±r©«atrjEwa»*«ttD*SHf^i 

[0 049]S5«I3 ©Wfc©»»*S*f WBHr* 
m 6n/cADfiT*^ADd^6, ^F«>iBtt3*VC(,>4 

[0 05 0] *Offl^WSHttmeU:a»Lr«l<IJ: 
D69f£S(Al. A 2. -*0 «±*»<ttoft:iite. 

aatQft&i»a^-7 r ttff&wer«c&K:j:o v wed 

**ffT&. F?r5£S (Al. A2. •••) » % ll^f- 

7rtt, ^BSWtcKSL/c^-^SJHfccAD 1. AD 30 
2. -fcir^lWtWl/T**}. Cti*— «ffcLfcW# 
£AD i 

AD i >A2 
1 <m 

[0 05 2 ] KIHT2rtt. 40 
A D i > A 2 

5>m 

[0 05 3] C©«fc 5(C3«as©JB«rtt, &9g9<Dffi 
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[0054] [Iff 4 O jBSfitWBS) #SISS<W$Stt, 19 

[ 0 0 5 5 ] 0 7 (*& 4 (DUttO^S^r K9iH 

3^^4a, 4b^6SE»StifcWRft#*, Mil IX 
SJ^©ftP<»jEL/cgOADffl^L/Tl^ 9 07© 
( a ) - 5 1 CD-^<DSa5-C$> £-<T t; > 

affl!lCDS^e)f#^nfcT ? -^ADa^:^'r^^^ 

v$>k>, mi<o (b) ttte48©^ry>yi b«9©*tt 

*>6» 6 ftfcf*- £ A D b *5*T ^7 77*5. 

[0056] ^gaeu-cte< «»cDj*K u/cif 

^f-^ADr eft, SWOWfittSJtCA D refa, 
AD r e f b£OT*ft*iiJg«&TEttLT:b<. CO 
ADrefa £ AD r e f b©«#AD r efi 
«c*. f?fB<DADa <fc AD b©ffi**«b % *C*»6AD 
ref^ll^ADc^^c Ttt*>%, 
ADc= (ADa + ADb) - (ADrefa+ADr 
e f b) 

[0057] M8\£*&4 ommoB^Tjk-rsmm 

(2) r^>0, 08<D (a) «ADaiADbOfD*S 
T^^^r^O. i80 (b) «ADc^t^7t 

£<b, 07© (a) rtt^-fX#2ia«£LfcC£<!:t, 
T. S7CD (b) VltsJX&imft&LtcCttLX 

[0058 ] Rffiffll^ h<DT- $ *m 8 tc^T J: 5&c£" 

[0 05 9 ] CS5 ©HiSCWBJBD ^XttO^Stt. W 

9 ttfff 5 ©*»<D»»**T«Wia"C* 0 . *S<*ili&B# 
©#f->^a^-*4 a. 4ba>6£»3ftfc«««# 
*. «A^JCOta<tiiELr*»W«:»6tift:ADfl[ 

[ 0 0 6 0 ] A Dffl**»fc«CC % »*©An>t t»ttl> 
MTgOADfi"C^^ADg^ffln B fOADg 
*«3fS©fflg2 4jBiLrc^c»^ T^-ASritfT* 
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-7 , BAtf£iEBtKtfcm-Ci*fc< fr-2>#. -&©«!:*>&*§£■ 
©S&£&aKjIft*SC£#°JIB£fcO. iBSfcfcflfc 

tc. ^©^©^Slfcte^T:. lI*©gE«fK:StfS3 
nfcHBSG ©41 g ©ffi^ffl t » S c b i or t» -5 . 

ia^F©*f7 i >->3>-i'4 a. 4b*>6^ft$4T./c«« 

[006 2] A Dffii^ftfcftK. «<*©A->-Ct,»*C» 
EfBTs©ADfflr*SADg*tfefiB-r*. fOADg 

a*. siUK»{c^«>sgitsnri^iaiB8G©*ag©ffl{c 

#OT^£©adglUJt*#<&->-Ct,»fct&^ 75- 

RBStciiJSSnfcraiBG©*Ig©fI%fflC>4C 4K J: 
0. UjSSMCcJ:orSS{a©iai»G©iBg*»tf6oi> 
teiLTfe. €-©Sj£gg©gJS*SW.SC 
[0063] 

[02] 
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[0 064] 3 6tc, sma-^trnfrmaa-vto 
*fT?ii64ttas»***-r4. {ii*©isaSK:8>i 

SfcSW -5 C t & < . ±T ©gg -CiEMKc JS**S*0* X 

mi: m^jma>m»^msozfu » 20 

10 [0 2 ] M 1 OKEffeO^S^-rttPB ( i ) 

[a 3 j s&i <Dmmv>im*7K-t%mm ( 2 > 

[04] m2<Dm&<C>J&1&*in?r!tmm 

[0 5 ] m 3 ©jU6©»ss*^-rsi?8Bi 

[06] ?-^BW*«»©-«*SVriW8H 
[07 ] jR409tEKO^MI«r^-rKqSH ( 1 ) 

[08 ] m4<Dmm<D&&zfn-rmim < 2 > 
[09 ] msogmvim&K-rwrim 
[Bioijue onmoBmzmrisiwm 
[011] fse*«©»**»««©^o » f h 
20 [012] jgjiaj©i¥ffl0 

[01 3 ] 01 2©Q-Q- KM0 

[014] 01 2©mij0 

[015] mtm<»&wftm<Dmim ( 1 > 

[016] ffliEffi©»ffi^a©lftHi0 ( 2 ) 
[##©$91] 

1 JS#tfcfcia— 5 

2 S*£a-5 

4a, 4 b scttaroe^a 
1 5 

30 200 m^mms. 
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